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(54) SIGNAL CONVERTING DEVICE 

(57)Abstract: 

PURPOSE: To suppress the noises of quantization even though the stretch 
processing is applied when plural images are switched for generation of a synthetic 
image. 

CONSTITUTION: A specific color area is detected at a color area extracting part 34 
for the foreground image signal supplied through an input terminal 31. At a mapping 
part 35the sorting of classes is carried out based on the output signal of the part 34 
and an image resolution signal of a higher level is produced in response to each 
sorted class by means of an estimating coefficient obtained previously by learning. 
The threshold value Th is supplied to a stretch part 36 through a terminal 33 and 
executes the stretch processing. A coefficient (k) is supplied to a multiplier 37 and a 
complementary signal generating part 38 respectively as a key signal from the part 36. 
Then a coefficient (1~k) is supplied to a multiplier 39 from the part 38. The foreground 
and background images are multiplied by the coefficients (k) and (1~k) respectively 
and then transmitted as a synthetic image. 



CLAIMS 



[Claim(s)] 

[Claim 1]Signal conversion equipment which changes two or more pictures with a key 
signaland generates image composingcomprising: 

A memory measure in which a prediction coefficient value which performed class 
sorting based on a signal wave form of a pictureand was beforehand gained by study 
was stored for every class. 

A means to generate a pixel point estimate which has level resolution higher than an 
input pixel value by the operation using the above-mentioned prediction coefficient 
value. 

A means to generate a key signal by giving a signal shaping to the above-mentioned 
pixel point estimate. 

[Claim 2]Signal conversion equipment which changes two or more pictures with a key 
signaland generates image composingcomprising: 

A memory measure which stored a prediction level value more than the input quantity 

child-ized number of bits which performed class sorting based on a signal wave form 

of a pictureand was beforehand gained by study for every class. 

A means to output the above-mentioned prediction level value which has level 

resolution higher than an input pixel value as a pixel point estimate. 

A means to generate a key signal by giving a signal shaping to the above-mentioned 

pixel point estimate. 

[Claim 3]Signal conversion equipment characterized by class sorting which uses an 
input pixel value directly as a means of the above-mentioned class sorting in the 
signal conversion equipment according to claim 1 or 2. 

[Claim 4]Signal conversion equipment performing ADRC coding to an input pixel 
valueand performing class sorting as a means of the above-mentioned class sorting in 
the signal conversion equipment according to claim 1 or 2 based on a coded value. 
[Claim 5]Signal conversion equipment performing DPCM coding to an input pixel 
valueand performing class sorting as a means of the above-mentioned class sorting in 
the signal conversion equipment according to claim 1 or 2 based on a coded value. 
[Claim 6]Signal conversion equipment performing BTC coding to an input pixel 
valueand performing class sorting as a means of the above-mentioned class sorting in 
the signal conversion equipment according to claim 1 or 2 based on a coded value. 
[Claim 7]Signal conversion equipment removing pixel distribution with a low activity of 
an input pixel value from a learning object in nothing and the above-mentioned study 
in the signal conversion equipment according to claim 1 or 2 so that study may 
determine a prediction coefficient value or a prediction level value. 
[Claim 8]in the signal conversion equipment according to claim 1 — the above — 
signal conversion equipment characterized by a means to obtain optimal pixel point 
estimate using a linear combination type of two or more input pixel values of the 



presumed object picture element circumferenceanci a prediction coefficient valueas a 
means to obtain a pixel point estimate which has high level resolution. 
[Claim 9]Signal conversion equipment determining that nothing and the above- 
mentioned prediction coefficient value will make a square of an error with a true value 
the minimum in the signal conversion equipment according to claim 1 so that study 
may determine a prediction coefficient value beforehand with a least square method. 
[Claim 10]A digital chroma key device which compounded the 1st digital image signal 
and 2nd digital image signalcomprising: 

A means to generate a key signal from the 1 st digital image signal of the above. 
A memory measure in which a prediction coefficient value which performed class 
sorting based on a waveform of the above-mentioned key signaland was beforehand 
gained by study was stored for every class. 

A means to generate a pixel point estimate which has level resolution higher than the 
above-mentioned key signal by the operation using the above-mentioned prediction 
coefficient value. 

A means to perform stretch processing to the above-mentioned pixel point estimate. 

[Claim 1 1]A digital chroma key device which compounded the 1st digital image signal 
and 2nd digital image signalcomprising: 

A means to generate a key signal from the 1st digital image signal of the above. 

A memory measure which stored a prediction level value more than the input quantity 

child-ized number of bits which performed class sorting based on a waveform of the 

above-mentioned key signaland was beforehand gained by study for every class. 

A means to output the above-mentioned prediction level value which has level 

resolution higher than the above-mentioned key signal as a pixel point estimate. 

A means to perform stretch processing to the above-mentioned pixel point estimate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to generation of the key signal for a 
picture change especially about the signal conversion equipment which changes two 
or more pictures and generates image composing. 
[0002] 

[Description of the Prior Art]As signal conversion equipment which changes two or 
more pictures and generates image composing conventionallya chroma key devicea 
switchera video effectoretc. are mentioned. As an examplea chroma key device is a 
device which specifies the special color in one picture (foreground image)replaces the 



portion of the applicable color by the picture (background image) of another side to at 
least two kinds of picturesand generates image composingas shown in drawing 9 . 
[0003]The switch signal by this color specification is called a key signaland it is 
devised in the picture change how degradation of a portion is reduced. One of the 
degradation problems has quantization noise of a key signal. Methods of changing two 
kinds of pictures using a key signal include the hardkey changed with the key signal of 
a binaryand the softkey which gives an intermediate level. As shown in drawing 8 in 
both casesthreshold processing is performed to the key signal of the color set 
contained in a foreground imageand the technique of extending to the change of a 
picture is used. The technique of this expanding processing is called a stretch and the 
magnifying power of this stretch is called a stretch gain. 

[0004]The stretch gain is made into "5' in the example of drawing 8 . Quantization 
noise increases and it becomes a cause of image deteriorationso that this stretch 
gain is large. For examplewhen a picture is changed by a softkey by using the 
transparent glass containing water as a foreground imagethe image composing with 
which quantization noise is conspicuous in the portion of the glass inside is generated. 
There is the technique of choosing the small picture of a stretch gain as an example 
of the measure against quantization noise. As other examplesthere is a technique to 
which the transmission quantity child-ized number of bits is made to increase. 
Howeverthe technique of increasing this transmission quantity childHzed number of 
bits has a problem of a transmission lineetc.and its burden on employment is heavy. 
[0005]The rough composition of an example of the conventional digital chroma key 
device is shown in drawing 9 . Two kinds of picture signalsthe foreground-image signal 
supplied from the input terminal 61 and the background image signal supplied from the 
input terminal 62are inputtedrespectivelyand the field of a specific color specified 
from the foreground-image signal supplied from the input terminal 61 is extracted. An 
example of the extracted signal is shown in drawing 8 . In the example of this drawing 
8the signal ( drawing 8 A) between (0 - a threshold) is expanded to the signal ( drawing 
8_B) of (0-255). In this example(0-255) are written supposing the case where it treats 
at 8 bits. [ data ] Let each pixel contained in a picture signal be 8 bit data in this 
explanation. 

[0006]In drawing 9 threshold Th is variable. 

In order to perform stretch processing in the key signal generating part 64threshold 
Th is supplied to the key signal generating part 64 via the terminal 63 from the 
exterior. 

In the multiplier 65the coefficient k of the foreground-image signal inputted from the 
input terminal 61 and the key signal supplied from the key signal generating part 64 is 
multiplied. In the multiplier 67the coefficient (1-k) of the background image signal 
inputted from the input terminal 62 and the key signal supplied via the complementary 
signal generating part 66 from the key signal generating part 64 is multiplied. As for 
the adding machine 68picture composite arithmetic of each output of the multipliers 



65 and 67 is performed. As a resultthe image composing in which the foreground 
image was inserted in into the background image is generatedand the generated image 
composing is taken out by the output terminal 69. 
[0007] 

[Problem(s) to be Solved by the Invention]In the above conventional chroma key 
deviceswhen image composing is generateddegradation arises in the generated image 
composing. This degradation is generated by performing stretch processingin order to 
generate a key signal. That isin the example of "5'the quantization noise of the key 
signal for a picture change also increases [ a stretch gain ] 5 times as mentioned 
aboveand the image deterioration in image composing poses a problem. 
[0008]Thereforeeven if the purpose of this invention performs stretch 
processingthere is in providing the signal conversion equipment which can prevent the 
quantization noise of a picture switch signal from increasing. 
[0009] 

[Means for Solving the Problem]Signal conversion equipment which this invention 
changes two or more pictures characterized by comprising the following to signal 
conversion equipment with a key signaland generates image composing. 
A store circuit where a prediction coefficient value which performed class sorting 
based on a signal wave form of a pictureand was beforehand gained by study was 
stored for every class. 

A circuit which generates a pixel point estimate which has level resolution higher than 

an input pixel value by the operation using a prediction coefficient value. 

A circuit which generates a key signal by giving a signal shaping to a pixel point 

estimate. 



[0010] 

[Function]The level resolution of the picture element data of the inputted image for 
generating the key signal for a picture change is made to increase in this invention. 
Thereforeeven if it performs stretch processingthe quantization distortion of a key 
signal is restricted in tolerance level. 

[0011] 

[Example]Hereafterone example of the signal conversion equipment concerning this 
invention is described in detailreferring to drawings. The key signal for a change is 
generated based on the digital image signal which changed the digital image signal into 
10 bit data from 8 bit dataand was changed into 10 bit data as this example. The 
conversion to 10 bits is made using the prediction coefficient beforehand gained by 
study from 8 bits. 

[0012] Drawing 1 is a block diagram showing the composition at the time of study of 
the signal conversion equipment of one example of this invention. The original digital 
key signal by which 1 was generated at 10 bits with the input terminal is inputtedand 



the inputted original digital key signal is supplied to the number-of-bits conversion 
circuit 2 and the learning part 3respectively. In the figure of this one examplealthough 
omittedin a color region extraction partthe original digital key signal with which the 
specific color region was detected may be supplied from the input terminal 1. 
[0013]The number-of-bits conversion circuit 2 changes 10 bit data of an original 
digital key signal into 8 bit data. As an easy example of conversionit may change into 
8 bit data by removing 2 bits of low ranks in 10 bits. To the learning part 310 bit data 
are supplied from the input terminal land 8 bit data are supplied to the learning part 3 
from the number-of-bits conversion circuit 2. The learning part 3 outputs the class 
code cprediction coefficient w^and w 2 to the prediction coefficient memory 4. This 
class code cprediction coefficient w^and w 2 are generated from the technique 
mentioned later. The prediction coefficient memory 4 memorizes the class code 
cprediction coefficient w^and w 2 . 

[001 4] Arrangement of the pixel (sampled value) used for this one example is shown in 
drawing 2 . Although the key signal itself is a one-dimensional waveform which 
deteriorates in time drawing 2 carries out time series conversion of this key signaland 
expresses it as a pixel (sampled value) of the key signal by which two-dimensional 
distribution was carried out. In studyprediction coefficient w^and w 2 are learned 
using x 0 - x 2 and the 10 bit data Y out of 8 bit-data x 0 - x 8 . Eight bit data each are 
expressed by a primary linearity joint formula. As the examplea formula (1) is shown 
below. 

Y=w 0 x 0 +w 1 x l +w 2 x 2 (1) 

[0015]In the learning part 3based on two or more signal data substituted for the 
equation (1)a normal equation is generated for every classa least square method is 
usedand prediction coefficient w 0 from which a square with error serves as the 
minimumw^nd w 2 are determined. When 1-bit ADRC (adaptation die NAMMIKU range 
coding) later mentioned to class sorting is used as an example hereThe 8-bit class 
code c can be taken out from the eight pixels y (x 0 - x 7 ) excluding the noticed picture 
element Y (x 8 ) which consists of 10 bit data contained in a block as shown in drawing 
2_(3x3). In this 1 -bit ADRCwhen a lower type is materializedthe output data of is 
formedand the data of "0' is formed except it. 
(y-MIN) — /DR >= 0.5 (2) 

[0016]When the 8-bit class code c becomes for example (0101 1001 )the value of this 
class code c can consider two or more learning objects from the mutual relation 
between the minimum MIN of the pixel y (x 0 - x 7 ) and the pixel within a blockand the 
die NAMMIKU range DR. When generating a normal equation using two or more of 
these learning objectsdistribution of a smallthe die NAMMIKU range DRi.e.an 
activitypixel is excepted from a learning object. As this reasonsmall distribution of an 
activity has great influence of a noiseand since it separates from the original point 
estimate of a class in many casesif the pixel distribution with a small activity is 
included in studypredictability will fall. Thereforein order to avoid the fall of 



predictabilityin studythe pixel distribution with a small activity is excepted from a 
learning object. 

[001 7]When the class code c is set to (00000000) or (1 1 1 1 1 1 1 1 )the die NAMMIKU 
range DR becomes N 0\ At this timethe normal equation for study is generable. 
Howeversince 1 —bit ADRC (2)i.e.a formulais not materializedthe class code c is 
ungenerable. Thereforewhen the die NAMMIKU range DR is '0' as an exceptionknown 
datafor examplea full averageis used. 

[0018]As mentioned aboveas an example of class sortingwhen ADRC is usedas for 
the judgment of an activitya die NAMMIKU range is used. If DPCM (prediction coding) 
is used instead of ADRC and a difference absolute value sum and BTC (Block 
Trancation Coding) will be usedthe absolute value of standard deviationetc. will be 
used for the judgment of an activity. 

[0019]Hereas shown in drawing 2 1 -bit ADRC for a class division is explained focusing 
on the noticed picture element Y by making the picture element data of a block (3x3) 
into an example. An example of the composition of ADRC is shown in drawing 3 . In 
drawing 3 the detector circuit 12 detects the maximum MAX and the minimum MIN for 
every block about the data changed from the input terminal 1 1 in order of the block. 
MAX and MIN are supplied to the subtractor circuit 13and it is generated by the 
dynamic range DR in the output. Input data and MIN are supplied to the subtractor 
circuit 14and it is generated by the normalized picture element data by the minimum 
being removed from input data in the subtractor circuit 14. 
[0020]The dynamic range DR is supplied to the ratio circuit 15division of the 
normalized picture element data is carried out with the dynamic range DRand the 
output data of the ratio circuit 15 is supplied to the comparison circuit 16. In the 
comparison circuit 16it is judged whether the division output of eight pixels other than 
a noticed picture element is larger on the basis of 0.5 or smaller. According to this 
resultdata DT of 'V or '0' occurs. This comparing output DT is taken out by the 
output terminal 17. If class sorting is performed using this 1 —bit ADRC (3x3)the class 
code c of a block will be expressed by 8 bits. 

[0021] Drawing 4 is a flow chart which shows the operation when performing study 
mentioned above by software processing. Control of learning processing is started 
from Step 21 and the learned data corresponding to a known picture is formed in 
learned data formation of Step 22. As mentioned abovespecificallythe arrangement of 
the pixel of drawing 2 can be used. Herethe control which does not treat the 
distribution in which the dynamic range DR is smaller than a thresholdi.e.the 
distribution with a small activityas learned data is made. In the end of data of Step 
23if processing of all the inputted datafor exampledata of one frameis completed and 
it will not be completed [ control moves and ] to the prediction coefficient 
determination of Step 26control shifts to the class determination of Step 24. 
[0022]The class sorting of the learned data into which the class determination of 
Step 24 was inputted is made. As for thisthe data of a reference pixel in which the 



amount of information was compressed by ADRC etc. is used as mentioned above. In 
normal equation addition of Step 25the equation (8) mentioned later and the normal 
equation of (9) are created. 

[0023]Control moves from the end of data of Step 23 to Step 26 after completing 
processing of all the datain the prediction coefficient determination of Step 26the 
formula (10) mentioned later is solved using a procession solutionand a prediction 
coefficient is decided. A prediction coefficient is stored in a memory at the prediction 
coefficient store of Step 27and control of learning processing is completed at Step 28. 
[0024]Processing of Step 25 (normal equation generation) in drawing 4 and Step 26 
(prediction coefficient determination) is explained more to details. When the true value 
of a noticed picture element is set to ythe point estimate is made into y' and the 
value of the pixel of the circumference is made into - x n Primary linearity joint 

y'=w 1 x 1 +w 2 x 2 + of n tap according to coefficient Wt - w n the whole class + w n x n (3) 

It sets up. Wj is an undetermined coefficient before study. 

[0025]As mentioned aboveit is made for every classwhen a data number is ma formula 
(7) is followedand study is y j '=w 1 x j1 +w 2 x j2 +.... +w n x jn (4) 
(Howeverj= 12....m) 

[0026]Since it is not decided in m>n that - w n will be meaningit is an element of 
the error vector E ep^ - (w 1 x j1 +w 2 x j2 + .... + w n x jn ) (5) 

It is defined as (howeverp 12....m)and the coefficient which makes the following 
formula (6) the minimum is calculated. 
[0027] 
[Equation 1] 

[0028]It is a solution what is called by a least square method. The partial differential 
coefficient by W; of a formula (6) is calculated here. 
[0029] 
[Equation 2] 

[0030]Because what is necessary is just to decide w . each to make a formula (7) into 

^0 ? [0031] 

[Equation 3] 

[0032]It is if it carries out and a procession is used. [0033] 
[Equation 4] 



[0034]It becomes. Generally this equation is called the normal equation. If this 



equation is swept out and it solves about Wj using general procession solutionssuch as 
lawprediction coefficient W; can be found and this prediction coefficient W; is stored in 
the memory by making a class code into an address. 

[0035]When performing an information compressionthe reference pixel is changed into 
the data of the same number of bitsbut the quota number of bits may be changed in 
consideration of the distance between a noticed picture element and a reference pixel. 
That isthe quota number of bits of a near reference pixel is made more than the 
number of bits of what has far it by the noticed picture element. 

[0036] Drawing 5 is a block diagram of one example which was adapted to the chroma 
key device in this invention. 31 is an input terminal in which a foreground-image signal 
is suppliedand the specific color region in this foreground image is detected in the 
color region extraction part 34. The output signal of the color region extraction part 
34 is equivalent to the signal shown in drawing 8 A. As for the mapping part 35the 
output signal of the color region extraction part 34 is suppliedand class sorting is 
performed based on the waveform of the output signal. It corresponds to a class and 
the signal which has level resolution higher than 8 bits using the prediction coefficient 
learned beforehand is generated in the mapping part 35. 

[0037]That isa specific color area signal is changed into 10 bitsfor exampleand is 
supplied to the stretch part 36 by 8 bits from the mapping part 35. If stretch 
processing is performed to an 8-bit signaland stretch processing is performed to a 
10-bit signal as compared with the technique of generating a key signal as shown in 
this examplequantization noise can be reduced to one fourth. In other wordsthe 
quantization noise after performing stretch processing 4 times for a 10-bit signal is 
equivalent to the quantization noise of the 8— bit signal before performing stretch 
processing. In the processing which improves such level resolutionclass sorting is 
used so that the local features of a picture may be reflected. 

[0038]Threshold Th inputted from the terminal 33 is supplied to the stretch part 36. 
as opposed to the 10-bit signal supplied from the mapping part 35 in the stretch part 
36 — the (0 - threshold Th) — the stretch of the level of a between is carried out to 
the value of (0-255). As for the stretch part 36an 8-bit key signal (the gain 
corresponds with the coefficient k) is outputted. And the coefficient k is supplied to 
the multiplier 37 and the coefficient (1-k) generated from the complementary signal 
generating part 38 is supplied to the multiplier 39respectively. The multiplication of 
the foreground image and the coefficient k which are supplied from the input terminal 
31 is carried out with the multiplier 37and the multiplication of the coefficient (1-k) is 
carried out for the background image supplied from the input terminal 32 with the 
multiplier 39. Each output of the multipliers 37 and 39 is added with the adding 
machine 40cross fade is carried out from the output terminal 31 and the image 
composing in which quantization noise was reduced is supplied. 
[0039]Herethe composition of the mapping part 35 is shown in drawing 6 and is 
explained. The 8— bit signal inputted from the input terminal 45 is supplied to the class 



classification part 46 and the prediction arithmetic part 47. In generation of the class 
code cthe class sorting not only by ADRC but DPCMBTCetc. can be used for the 
class classification part 46 like the time of above-mentioned study. Herewhen there is 
no restriction of the number of classesit is also possible to use the value of the class 
code c generated by PCM as it is. Howeverthe class code at that time will be 8 pixels 
[ 8 bits x ] = 64 bitsand the number of classes turns into a huge number called 2 64 . 
[0040]The output c of the class classification part 46i.e.a class codeis supplied to the 
prediction coefficient memory 4and prediction coefficient w 0 corresponding to the 
class code cw^nd w 2 are read in the prediction coefficient memory 4. Prediction 
coefficient w 0 obtained from the 8-bit signal supplied from the input terminal 45and 
the prediction coefficient memory 4 in the prediction arithmetic part 47The optimum 
estimate Y of 10 bit data which and w 2 were suppliedrespectively and were 
calculated by the formula (1) mentioned above is obtainedand it is taken out from the 
output terminal 48. 

[0041]Heresoftware explains the technique as other examples in the case of learning 
along with the study flow chart using the method of elastic center shown in drawing 7 . 
Step 51 expresses the start of this flow chartand it Step 52As preparation for 
performing this studyin order to initialize frequency counter [ of a class ] N (*)and 
data table [ of a class ] E (*)it is N 0' to all the frequency counter N (*) and all the 
data tables E (*). Data is written in. Here'*' shows all the classesthe frequency 
counter corresponding to the class cO is set to N (cO)and a data table is set to E (cO). 
After control of Step 52 (initialization) is completedcontrol moves to Step 53. 
[0042]The class c is determined from the data near the centering on noticed picture 
element learning object [ Step / 53 ] pixel. In this step 53 (class determination)the 
mode of expression by above-mentioned PCMADRCDPCMBTCetc. is possible. And in 
Step 54the 10-bit pixel value e used as this learning object is detected. When 
detecting the 10-bit pixel value e itself at this timethe case where the difference from 
the reference value interpolated from data soon is detected as the pixel value e etc. 
can be considered. The latter is used in order to raise the accuracy of a point 
estimate according to study conditions. 

[0043]In this waycontrol moves from Step 53 (class determination) and Step 54 (data 
detection) to Step 55and the pixel value e is added to the contents of data table [ of 
the class c ] E (c) in data addition of Step 55, Nextin frequency addition of Step 
56frequency counter [ of the class c ] N (c) is '+1\ It **************s. 
[0044]In Step 57 which judges whether control of Step 53 (class determination) to the 
step 56 (frequency addition) was completed about all the learning object pixels. If 
study of all the data is completedcontrol will move to 'YES' 58i.e.a stepRepeat 
execution is carried out and frequency counter [ of all the classes ] N (*) and the 
corresponding data table E (*) of all the classes are generated until control moves to 
'NO' 53 (class determination)!. e.a stepand study of all the data is endedif study of all 
the data is not completed. 



[0045]In Step 58division is done by frequency counter [ of each class by which the 
frequency of occurrence of the pixel value e to which the data table E (*) of each 
class in which the integrated value of the pixel value e is held corresponds is held ] N 
(*)and the average value of each class is computed. This average value turns into a 
point estimate of each class. In Step 59the computed point estimate (average value) 
is registered for every class in Step 58. After registration of the point estimate of all 
the classes is completedcontrol moves to Step 60 and serves as an end of this study 
flow chart. Since a point estimate is generated from the average of distribution of a 
learning object pixel valuethis technique is called a method of elastic center. 
[0046] 

[Effect of the Invention]By raising the level resolution of the key signal after stretch 
processingeven if the signal conversion equipment concerning this invention performs 
stretch processingit becomes possible to acquire the key signal with which the 
increase in quantization noise was suppressedand it can generate high definition 
image composing with little quantization noise. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of an example of the composition of the learning part 
in the signal conversion equipment concerning this invention. 

[Drawing 2] It is an example of an approximate line figure used for explanation of the 
image data in one example of this invention. 

[Drawing 3] It is a block diagram of an example used for explanation of 1 —bit ADRC. 
[Drawing 4] It is a flow chart of an example which learns the prediction coefficient 
concerning this invention. 

[Drawing 5] It is a block diagram of an example of the composition in the signal 
conversion equipment concerning this invention. 

[Drawing 6] It is a block diagram of an example of the composition of the mapping part 
which requires this invention. 

[Drawing 7] lt is a flow chart of an example which learns the method of elastic center 
concerning this invention. 

[Drawing 8] It is an approximate line figure used for explanation of the stretch of a 
signal. 

[Drawing 9] It is a block diagram of an example of the composition in conventional 
signal conversion equipment. 
[Description of Notations] 

34 Color region extraction part 

35 Mapping part 

36 Stretch part 



37 and 39 Multiplier 

38 Complementary signal generating part 
40 Adding machine 
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B U^HTOKM LfcEB 

A7ja*sfit <£ y »^ UAC/Kuflia**r *±e*b 

_hBBiSjf^*tt^'fiitc*j- Lzm^mmzm? c t k <fc y *- 
t s * * ambbb. 

MSB 3 ] B*B 1 * fc»B#B 2 KBB0XI9B 
BBBtCfcl^T. 

±E*7X»S©#Bi:LT. A7Jil*{i^iSSffiffi-r 

[W««4] 1 «fcttB*B2 fcEB<D«*B 

BSIBfcfc^Ts 

±E* 5 UT» ATDMSSflKADRCft 
94b*BU WWbSnfcBKB^T* *5A»S* 
fioHt&imtTZ B9BBBB. 
[SfsRJS 5 ] MsRJf 1 £fcttB#B 2 ICEBOB^S 
BBBKBtv?. 

±E*5X#B©*«£ LT» A.ABBBICD P C Mft 
*fb*»U W9fc*«lfcBlC»r5l*T, 
?t 9 C £ *13B £ T * flWBBSB. 
[»#« 6 ] |R«q| 1 £fet*B$B 2 (<:BB4>{I?S 
BBB(c£lv?« 

±E* 5 LT» AJlBBBfcBTCiW 
fb*»U l&^bSftfcffilcB-^T, *^A#S£fr 

[B*B 7 ] 1 £fel*B$B 2 £EB©ffi*B 

9BBKB*n:i& *ao u^wi*^*^ * y asr * 

£3 left U ±E^S^fc^Ts A^Iil3R{IW7''77 1 -< 
lf^<f-(0ft^lIJIS«ft*¥S#ft!^5l«< ZtZftW 

mma 8 1 w*js 1 (cbbobbbbbbkb^ 

HCttftMUl 2M>Bttfl> A7JBBB IKWHMI t <n 

»»-«is$a*fflt\ BBftBB»jett*»*?B* 



BB&reBWftBB. 

msb* 9] bbb ncEK©«#a»««(c»f 
^3Hflw«*^sfc* y^ttsaer* *3icft u ±e 

*B««Btt» BB £ ©BB© S B * B'J* i * <fc 3 
BBS- 

-f 5**;ubbb**£«t* * 3 Lftf-f s>*iu* □ 

^-BBlcfc^T, 
#B£, 

±E*-fl»©B»BfcB-3< ^5^SMB*frt\ 

sic* y s»* nfc*B««Btf* 5 ASfctswarn/c 
±E*B«»fl*Bi*fcB»ic <t y ±e+— fs *«t y a 

±EBB«S«U:*fLTZ I- l/y *»B*»T¥«£fr 

[BBBiil B1©tV s>*M/BB«*i:B2©7* 
-f 5?4 jUMMreCftAT * «fe 0 (c LfcxV S>*JU* P 
T*-SBtefct % T» 

±ES 1 ©tV v^/UB«fi»fr6*-«#*£l$?"* 

±E*-«*©»fsic»-3< 

Blc*4&9fiBlc <t y »»*nfcA73«?fbfcfy HWJt± 
©*B U^/Wi*«* LfcEB*B£» 

±b+— b^* y *t" u^w»«fi*wr*±E^aa u 

"OI/B*BBBB«fc LTttiaT*¥B£* 
±EBBB*BK»LTZ h by *»S*»r#«i:fr 

[»«©»«*««§] 
[000 1] 

[fiB±©iPJB#»] COWIBtt, «»©B«*fflyB 
a.T*BBB*£B-r*«*B»BBfcBLT» ittcB 

««jyifji©fci6©*-ii#©4ja(cBr*. 

[0 0 0 2] 

i&xomm «»oB«*«yBaT^«B« 

*4»ar*«*B»BBi: LT»» -7P^*-SB> A 

5o -^JtUTs ^P7*-BBWB9tca5r«taic» 
'>ft< <t 1 fc2fflS<7)iii^c«L. —^0)®® (bu^B 
«) +©W8'Jftft*»«L» KSr*^©fe<Dgp»^fte 

^©ia« («*■«) T-B*ss^> -£mm®.*s.m% 

[0 0 0 3] C<0fe»^lC«fc««]yB*fll*a:x *-B 

^«bn?«'n. B«wy»A«»»«>3efb*afi»cB6r 
fri^jnri^. BftBB®-' pje^-ffi^oB^b 



(3) 
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©if^feBSK^Tcfc^lCs BfltB«ifH::$£n3«£ 
fe©*Hi*te»LTL*HI»Ji*BU BBOWy 

[0 0 0 4] XhU'yfWVtf '5' 

[0 0 0 5] H9tCfle*©7V5>*Jl/*nT*-B11fl> 

*©2B»©B«fl*B<**A7j*tu ATjas^ei^ 

tftfeSffiSfta. *©tfc*di*ftfcfl»©-W*H8lc 
S*T. t<3DH8©«ypt*, (0~L^OMI) (DTStDm^- 
(I218A) 5- (0~2 5 5) CDffl^ (08 B) 'NfcfcfcL 

$*«JEU (0~2 5 5) £»IBLTU»*. C©BMI 

leaser, B««^ic££ft*£BJiH*, 8t:'7h7- 

[0 0 0 6] H9K33^Tv L$tMlT h it- pJ£T£ 

y > 6 4 icfc^rx huv ^wa*«ff 

4^L*fffllThfl««»*ft*. fIS6 5m A7J 
6 1 frSAa*ftfcW*»«Hl*£*-flraJ8£» 

»WB6 7Ttts A7J*S? 6 2^6A7J*n/cW* 
B«fl*£*-fl»»£»6 4frSffi»ft#3i£SU6 6 
«^LT«tt*n**-«*ffl«« (1-k) 
frSft^o J)D»S6 8li, *IH»6 5fe«l:a 5 6 7©^ 

[0 0 0 7] 

^PV*-gfilcfc^Ts £j«B0itf£j!fc!rl'lfc*^, 

ft 1 ' '5' cD^jT-i*x H««jy«*ffl*-«*<o*?ib«t 



St 5 ffilcft: y ftJ8fl*K£l7-«B*£<btf HM& * 
[0 0 0 8] tot, ZOftlKOSttlis At-U'V^SQ 

[0 0 0 9] 

[BB*iii»*-*fc4&©#«] z.<ommts mwwm® 
**hi*ic «ko tw y »7tT$jain«*a«r 

j: y A7jHSifii <t y bi^ u*^ w»«flE**r *B**je 

fil*4jar*Ial*i:» B»«ftfiHi:»LT«*«»*W 

r c (tic .j: y *-fl»*£fiW*0»£#s**fi*« 

[0 0 10] 

[fra] B«nay»*fflo*-ft**sja 

f * fc 46©A73B^<0BJSx- * © U^/l/ft?fiRJt£-*SlJD 

^--ttSdtlCcfcy, X i~ ^y? : •SQII£•J5&LT i k*-'^f^• 
c7>*?^bM&£l^g§silF>^ jcwjia-r * t» «. 

[0 0 1 1 ] 

1 0 kT-y hf-^^iL- 1 0 bf>y h 7*— 
nfc7V5>*;UBB«*lc»tS^TWy«*.JB*-fl» 

[0 0 1 2] HI W\ MMOlWHt 
■©^HK©«fi8=&^"r^P , y^BTS65o His A73 

fefHatfttiu* nfeBx-r v^;u*—fs^tf A73«s* i 

[0 0 13] tf*y hftS&BB2(i, St^^M- 
S^©1 Olfy hf-^&8e'y hx-^^S^tSo 
S^©W*^:H?Ji: LTs 1 0 fcf'y h*©Tffi2 h 

sisftsrscttcjcy 8^ h^-^^SJft'TstoT 

T f -*fl s «B**U tT'V hlSSSSHK 2 5 8 tf>> h =r 

Kct*B«»wo . wi . W2 *»B««P<*y4'S 
tli7D"r?>o CI077X3- Kc t^SSffiftwo. wi , 

w 2 t*s «a-r**a^sftdi*ti«. ^Bflas^^y 

[0 0 14] C<D^I»BlCffl^*B* (-y-V^Hi) 



(4) 
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fig) iLTSLTl^*. ^momS. 8^hr-^x 
0 ~X8 ©iffrSxo ~X2 <!: 1 Olf-y f*^— £Y£ffl 
l^TWMMRwo , wi , w 2 &8tf-y h 

T, S (1) £TfBKiSTo 
Y=wo xo +W1 xi +W2 X2 (1) 
[0 0 15] ¥S«3TttS*5X#l^ « (1) left 

3ft*SHfcRwo , wi , w 2 6^^*tl5o CCT— 

^"TcfcdlC (3X3) ^'P-y^tC^Stt* 1 OK'-y 1*7* 
-*»6tt«&SMRY (X8) 8<l©ii3£y 
(xo ~X7 ) fr68tr«y h0^5X3-Kc*«iyttJ 
TuttfT*t5, CCD 1 bf*y hADRCTB, TSC#J$ 

a 'o' ©^-^jw&asn*. 

(y-M I N) /DR ^ 0.5 (2) 
[0 0 16] 8tfyhfl)^7X3-Kcft ffilsltf (01 
011001) <£:&-Dfj:i§-&v CO^XP- KcOfiSliv H 
HEy (xo ~X7 ) s 7Pv?rt©H*a>«'NilM I N 

*frSBfl-tf*l*. COSSiLT, 7^f-f^- 
J;^7, *3»HIBt©ffi-F*»W , *fca&» MlefetT* 

[0 0 17] 8:7c* ?5XP-Kctf (00000000) 3:7c 

« (11111111) <h&£J:-5&if£> ^t75fl/>y 
DRMu 'O' tS5. C©i:*> ^S<07t46©iE*i* 

hADRC, (2) fltfitttLftf/c^ *7 

LT^YtyS^UV^DRtf 'O' ©i§£\ BE*n©x 

[0 0 18] ±»©«J:9tf:*5Z7fflW>HM£LT» A 
DRC«tiLftl§, T^TV^T^-tDWStts 2" 

ytcDPCM (T3W?^k) *«fflr**s«*»ift« 

fgiffls BTC (Block Trancation Coding ) £fi£E?"£ 



[00 19] CCT\ El 2 iCsS?" <fc O UPSHUR Y £tf 

'0<t LTx (3x3) yuvvommTr— 9*~mtL 

T*^X»it<Otc»b<D1 tT-y hADRCSSnn. A 
DRC<0«6fie©— RI*E13^ro H3»Cfe^T, Aft 
4S?1 1 fr57py*©«Wfca»tfftfeT-*l::lBL 
Ts ttHISUgl 2««^P y^SJC**ffiMAX, R'NI 
M I N=&«Sttir«o XWsllSl 3fc»LTMAXj3«fctf 
M I NflHKfctffU ^©ffl^lcy-r^S'y^UV^DR 

#a&**u Mwas&i 4?tt» A*i7-*frss'.Mi# 

[0 0 2 0] ^t5'y^U>-y'DRtf»JS@Si1 S'S 

5fDR-p«w*tu nmaKi sou^^-^tfiasia 

«fey/Jx*l^<W>JK**l*. CWliJRlCflSUTs 
'1' *7ctt '0' ©7*-* DT CCOJtR 
tll77DTt±, ffl?3«S?1 7tC«ydl«!Fh*. C©1 tf-y 
hADRC*ffl^T^5X*MB*ffft7l« (3X3) 7 

[002 1] EKtt, ±a2Lfc^M5V7h'i'x7 7 S£lS 
*tf«J«tf*i*. Jlttftlctts ±a5L7iJ;5lCs EI 2© 

X x -y y 2 6 0^fflR3t«'\ttWP tf » *J , H 
[0 0 2 2] ^77724d)^7^£li, ArtStlfc 

r-tt, «ar*a (8) fc*^ o) ©iE«w«afl^ 

[0 0 2 3] Xt7^2 3CD7 r -'S'^7)b N 6^T r -^<D 
«31tf»7«» f&WtfXx y 7 2 6 lc»y , y 7 2 
6©*W««*ft-ptt, ^r^a (10) «m<j«% 
*ffl^Tl»^T» Ax>yy2 7CO ; ? 

IBflWXh7r» : WIBH»*/^yKXh7*U Xx7 

y2 8T¥*«ra®*j»<M»7r*. 

[00 24] E|4if©7.7 1, y72 5 ttE*B*SSC^) 
tcKWr*. ailWROJlfiltytU y 



(5) 
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*5>X«KtfMKwi ~w n KJ^nS-yT'cD^I 

y ' =wi xi +W2 X2 H hw n x n (3) 

*»WET*. ^Htutewj tf*j£««T-**o 9— frBttfm©*^ 5$ (7) leftoT, 
[0 0 2 5] ±a©«fc3lc» SfiSttS^XftlCftStU 

yj ' =wi Xji + W2 xj2H l-w n xj n (4) 

«1U j=1. 2, •• -m) Sfcl"»©T, H*'** HI/E0K** 

[0 0 2 6] m>n<B#g\ wi ~w n ti— *lc«:jfc* 

ej =yj - (wi xji+w2 xj2H l-w n xj n ) (5) 



(IIU j = 1 . 2, • -m) <h^*LT> ^WiC 

(6) ««/jxicr*fia»**«>*. 

[0 0 2 7] 

[DM] 

2 



[0 0 2 8] ^t>i0««/^e*^tJ:*IK»T»*. 

CTSC (6) ©wj |C<J:«fim#flltte;IU6«. 
[0 0 2 9] 
[l»2] 



E 2 = 



{ej} 



(6) 



(7) 



[0 0 3 0] SC (7) £ '0' K-r^cfc^C&wj 

[003 1] 
[&3] 



Y. = 



(8) 
(9) 



[0 0 3 2] <h LT> ff5U*JH**£ 

[0 0 3 3] 

[*4] 



Xi 1 X I 2 
X2I Xz2 



Xj! 



Xu 1 X ■ 2 ... X« » 



w, 




Y, 


Wi 




Y* 


w„ 




Y. ; 



(10) 



[0 0 3 4] c©3Sr«iCW:-llWciE»*aa4: 
w»a«fflfT» wj Kot^Tft?Wi\ *3H«ttwj 

wj fc/^M (c^LTfc~<o 

[0035] fts, nmsiKfT^vft* &mwmzm 

[0 0 3 6] H5li. Cffl«**f 
TajKU/fc-^JMSO^ay^HT**. 3 Hi, b?JS 



isSttiUSR 3 4 ©ffl*ifl»W\ El 8 A iciRTflWcaWST 
«. ^"yt^>^aJ3 5«, fe^ttttigP3 4(0a7]«^ 

[0 0 3 7] -r^fe-Bx »*ftfWI«#W:» Blfyhtf 



(6) 



547 5 



[0 0 3 8] 4«?3 3 6^A7J*tlfcL#lMlTh«, 
7.hU'y^gP3 6^«i|ig^n5o 7.hU-y^gP3 6 7- 

t*s tf>^gi5 3 5fr6fl«e*n* i o tf-y kzmi^ 

KttU (0~L*l-MiTh) ©F^Ob^yUjbS (0 
~2 5 5) Cf^hl^7f?n«, XhU-y^g|?3 6 

*) #tt73**i*. ^LT, JtJU»3 7'sffiftktftttB 

(1-k) «£44tlfi?«. A*)4£7-3 1 frS#t 
»*tl*W*IB«t«»kfl«*lHI3 7 7«||**i s A 

tsm- s 2t)^m&^ti^9m»tma. d-k) # 

HSIS 3 9 TSSS-nSo *»§S 3 7 fc<fctf 3 9 CO** 

[0 0 3 9] CC7\ W £>VB3 5 4)fl|j&$:BI6lC 
BMIJT*. A73«S7-4 5frSA»tfftfc8fc:y h 

©«§w> ❖ ^ x#aa* 4 6 t^araraas 4 7 

n«o -?^A»ISg|J4 6(iv *7X3-Kc©£fiWEj3 
L^Tv ±a5©^MB$i:|H|«ADRCtcpge-rDPCMfc 

( J£i*h/c^7^a- Kc<offl*f-<D*S«Jl*-SC 

K»*> 8 tf-y hX8ffiJ£=6 4lf y h<t^U, ?5X» 
A 1 : 2 64«t -5 £ 

[0 0 4 0] *5A#Jia54 6tf>iiJ*K rft*>5*7A 
=1 - K c lis TBffR* =E 'J 4 ^086* fu 

Kclc»l«Lfc*3WM*wo . wi . w 2 
^'^4*^^1X6^150 ^383WSlJ4 7Ttt, A734S 

4#S»fc*a«ttwo , wi , W2 tf**#tt*fts 

±a?LfciC (D tctyawsnfe, lotr-yh^-^ 

[0 04 1] CUT, ^5V7 h'7x7'T'tT5«-&(D 

-7^-Mc»oT*<D¥>££iHSE-r£o ^775 1 

Ct0^1i£fT?fc»<03MI<!:LT* *5A©flHR* 
7>9N (*) fccfclf^XCDx-^-^/UE (*) 
OlOHMbSff^fcafttc^TCDJMRA^V^N (*) fed: 
tf^TCOx-^x-^l/E (*) "\ '0' 
iiJnS. CCT% '*' & 4TO*7^«SU <7 
?Xc 0lC»JSi;r*flltt* N (c0) fc& 
y, x-^x-^U^s E (cO) tfc^o ^7775 
2 (fflft) ©WW7T5iXf775 3MJW 



[0 0 4 2] Xr775 3tt, SIIX«^2:L/t¥ 
BttfcOBJRififiSx- S'^e-J'^XcA^SS-nSc CO 
XT7 75 3 W5^8iJE) W*» ±at©PCM, AD 

rc, dp cm. BTc«c«fc«a«*a*i«Rr«?* 

Otfy HB«filetf«tll*n*. C<Di*, 1 Otf y h 
Sftfe«2IMlfrS0>&#«nJMIe <h LT^ffl-r-SJi^ 

[0 0 4 3] l:3LT7t7 75 3 (»7X3W) fcJ: 
0 : 7Ty7 , 5 4 (x-^ttttl) frS*MMi«A7*y:/5 5 
'N&'A XT7 75 SC^-^JPllTtt, ^7Xc«? 
-*x-?/UE (c) ©rt8fCliilEfile««llD»*tl«o 

©JSarj'^V'J'N (c) '+T -O^yyvhSft 

[0 0 4 4] *¥H*HW*fC3fT» X7775 3 
W7^S) fr5Xr775 6 (ffiRAall) ©*J»tf 
d7Lmfrt««r*XTV7"5 7 t-i*> ^^-^ 
O^SjWHT LTlMitf 'YES' . -r&ta-sxx-y?' 
5 8^\$iJW!^y, £x-*©^S#*S7LTl^£tttl 
f* 'NO' v Tts^X^y^S 3 »7^«B 'MM 

*?T?n, £T©<77X<7)]t»7J?>*N (*) 

rs^Tro^^xrox-^x-^yuE (*) ffSrigsti 

[0 04 5] 77 7 75 8TU S*ffie<D«j«i&.#« 
^tlTl/^^XODx-^-^UE (*) tf#fS 

r aa^fi e ©waatoflHRfctf ftTi^*** 5 Aos 

«;&9V*n (*) TI*W*n» **7A©¥*MItf* 
aj^+l^o C©¥*Sffi#**5A<DiiJ£{iift*. At 1 

^fiog^tf *?7 r 5 <t s wj vtf a t 1 776o^y, 

[0 0 4 6] 

<t7\ AhU-y^SQS^JSLTt.«7<bSiS(rjiillP6 , :«] 

tnm<D-®Wzra -y ^H?»*. 
[02] COSIWO-SISfifflUcfcW-SHWx-^OR^ 

[H3] 1 If y hADRC<0ittWtCffl^S— HO^nv 



(7) 
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[S4] z.<z>%mz%z : ?mms[<D¥m*'i7o— moy 

[0 5] cafti£tt:ft«ffi4£a&iitt:&tf«#tj3©— 

[06] E0»W©«*7'y W©y 
[07] C©«WtC«*Bi&»O^S*f53— W©7P 
[H8] fi*©XhU'y^<0SiWtcfflU*l8jBET'« 



[09] ft*©fs^£«£Wcfctt*«JiB©H?y©:?p 

[ft#©IHB.S] 
3 4 fifiMttUffl! 
3 5 

3 6 XhU>y^gp 
3 7, 3 9 

3 8 ffiffll93g£«|: 

4 0 SDSSI 



[HI] 




z 



® 

•0 



[02] 

© © 
Y 

wl w2 

® ® 



f 

U 



12' 



MAX 



MI N 

j1 



[03] 



13 



^15 



0.5 



m n 




CMP 





16' 



DT 

i_ 



17 



B 





(8) 
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[04] 



[07] 



(jljlT 



2 1 




I 



I 



2 6 



27 



( g 7 > 



2 8 



5 ]^-^ ( W ) 



5 2 



® m <t 

E(*) = 0, N(0 = 0 




(9) 



5 4 7 5 



3 l'-^-O- 



[B5] 
3 7 



=0 



3 4 



ft ffl 
ffi ffl 95 



~k 



3 3' 



Th 



4 0 



"V — S 



4 1 



3 6 



SE £ «E 



3 2 ~-0 




3 8 



(1-k) 



3 9 



[H9] 



6 l'-O- 




6 5 



6 3 r ^O 



Th 6 4 



6 6' 



1b' 8 A 



» * « 



6 9 



6 2-M> 



6 7 




(1-k) 



